Summary
Currently, one of the main problems of stabilising polyvinyl chloride (PVC) is the development of organic antioxidants, which should become worthy alternatives to additives based on metal stearates and to tin-and lead-containing stabilisers. Thus, Egyptian researchers have proposed an entirely organic stabiliser based on N-acryloyl-N'--substituted thiourea [1] . An organonitrile stabiliser capable of removing HCl by the formation of iminohydrochloride has also been established [2] . Possessing high heat stability [3] , and owing to the presence of active groups in their structure, liquid-crystal compounds have exhibited good stabilising properties [4] .
With the aim of extending the range of organic stabilisers of PVC, in the present work, in this capacity, tests were conducted on 4-(2,3-epoxypropoxy)propyloxy-4'-cyanobiphenyl () and 4-[(3-acryloyloxy)octyloxy]-4'-cyanobiphenyl (), the structural formulae of which are given below:
For the preparation of polymer composites, use was made of suspension PVC S 7059 (China) and plasticiser dioctyl phthalate in a quantity of 40 parts per 100 parts PVC. The content of the new stabilisers in the composite amounted to 0.2 parts per 100 parts PVC. Comparison specimens were stabilised with Vigostab BKTs in a quantity of 1 part per 100 parts polymer. The stabilisers were dissolved in plasticiser and, with mixing, were introduced into PVC. Swelling of the PVC composite was conducted in an oven at 120°C for 30 min. Film formation was carried out on a laboratory mill at 160-163°C. The film specimens were placed under a DRT-375 lamp of 375 W power at a distance of 20 cm. Light and heat ageing was carried out at 70°C for 72 h according to GOST 8979-75. The tensile strength indices of the polymer specimens and their breaking elongation before and after light and heat ageing were determined on an RM-30-1 tensile testing machine. The values of the coefficients of stability of the PVC film materials to light and heat ageing with respect to strength (K σ ) and elasticity (K ε ) are given below. Stabiliser Vigostab BKTs -K σ = 95.3%, K ε = 97.2%; stabiliser I -K σ = 105.4%, K ε = 103.8%; II -K σ = 115.3%, K ε = 109.3%.
Experimental data indicate that anisotropic additives are more effective than the most widely used industrial stabilisers based on Ca, Ba, and Zn stearates -Vigostab BKTs. Organic cyanobiphenyls possess a universal effect, protecting the polymer from heat and light. The new additives ensure a high percentage retention of indices after heat and light ageing, eliminate any drop in strength, and ensure complete retention of elasticity, whereas Vigostab BKTs at a content in the composite 5 times greater, i.e. 1 part, makes it possible to retain only 95% strength and 97% tensile strain during ageing. The increase in strength during heat and light ageing of composites containing anisotropic stabilisers is due to structure formation of the polymer. This result is not unfavourable, as the elasticity of the composite is fully retained. Furthermore, the investigated compounds comprise white powders and can be used for the production of transparent materials and uncoloured or white materials. 
